Reaction of 2'-deoxycytidine with peroxynitrite in the presence of ammonium bromide.
Peroxynitrite, a reactive nitrogen species generated from nitric oxide and superoxide anion radical, is an endogenous potential risk factor for human cancer. When 2'-deoxycytidine was incubated with peroxynitrite at neutral pH and 37 degrees C, the reaction was greatly enhanced by the addition of ammonium bromide. Both ammonium ion and bromide ion were required to exert the enhancing effect. In addition to ammonium ion, methylamine and dimethylamine exerted the enhancing effect in the presence of bromide ion. Two major products were identified as 5-hydroxy-2'-deoxycytidine and 5-bromo-2'-deoxycytidine. Hypochlorite solution and bromine water reacted with 2'-deoxycytidine generating 5-hydroxy-2'-deoxycytidine and 5-bromo-2'-deoxycytidine in the presence of ammonium bromide with the yields similar to those of the reaction of peroxynitrite with ammonium bromide. Fenton reaction of 2'-deoxycytidine was suppressed by the addition of ammonium bromide. Nitrogen dioxide gas did not react with 2'-deoxycytidine in the presence or the absence of ammonium bromide. These results suggest that in the presence of ammonium ion or amines, bromide ion interacts with peroxynitrous acid, which is a protonated form of peroxynitrite, but not with hydroxyl radical or nitrogen dioxide generated by homolysis of peroxynitrous acid, to form hypobromous acid. In the presence of ammonium ion or amines, bromide ion may play a role in enhancing the genotoxic effects of peroxynitrite in humans.